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base region 16 and external base region 17 are formed over the substrate, an 
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Subsequently, as shown in FlG. 8(b)> an opening i06a: is bored oh the: upper ; 
portion over the N ; sup. + - ty pe b u ried' reg ion 102 ou t of the oxide film 106. ■ V :: - ; 
Through this opening: 106a sup ill B ions (designated by Reference Numeral, |07) 
are implanted to form a ft.siigil^t^ ' 
active base lOSv Then: at shown in FIG; Sf("), on the surface of tlie substr^teif 
a resist lip is;;app|ied, fallowed: by? performing photolithography to bore an c 
opening 110a in a region corresponding to the periphery of the active base 108 
out of the resist 110. Through th is open i ng 1 IQa .sup. 1 IB ions a re i m pla nted • 
to form a P.sup> -type (a high impurity c oncentration P-type) external base 

111 on the periphery of the active base 108\ (incidentally pd| of i;the active"; 
base "108 a portion %here ; P,sup. - type remains is referred to as an "internal ;• 
base "p After removing = tiW an oxide ifilm % 

112 is formed on the opening 106a . Then as shown in FIG. 9(b), on a. portion 
corresponding to a ;• portion a bbve th £ j hte rha I base:108a Sn opening 112a is ; 
bored followed by ion implanting As ions to form an N;sup.+ -type emitter 
region 114 on the surface of the internal base i08a; After this step, as shown 
in FIG< §(c)^ ah oxide film 115 is providedon the ^ a ; ;;: 
known ffjethdd a collector electi-ode 1 16; a ;ba^e electrode 117 and an emitter •■ 
electrode 118 are then formed;; J ? ' f ' ; l ; : S • ; :- •••• '.Ji* h-i 1 1 \ . •:• 



This vertical NPN transistor can have a favorable ohmic contact with the base 
electrode 117 on the high-impurity ^ concentration 1 fp.supa-) external base 
while controlling the current; amplification rate hFE at the low concentration 

fn.<siif>--^ internal hac;p- IO&pL 
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inter-level insulation film; 96 is deposited on the entire su rface by use of: the;: 



mm 



m, 



ERST\ Browser - LIB-. *5U 17 not 1U | US SUOTSua R | Teg : S \ Ooc; 7/EU (SORTED) | Farrrar , HUJIC 



.1111! 



lililliBllipiM 

:::::••: :::::: 



:::::::;::f::: 



liliillpililiillillilll 

'liiil:::::::::-ri!ii:::::::::: : !:iii 

------- ::::•:.:::::::::::::.:•::,::::: 

:::::::::: 



illiiliyiglillili; 



.... " " ::: ' -/ ' " M 




Itlllli 

~1L 



....:::':::;Fv::::x:::;:; :: ;:::?-::.^Ik:;:::::::^ i:::::::::::^. 1 ::;::::::-::; I:. I:::::::::-; : i ••: :::::::::: — h::::^:::!::*:?;:-:;::^^ ; : : : . : ..;::;:<f i: i;;:::.::::::;::=:=-fT;: K: ::K;;; K :; ™::::::::= = = :.::.!:f- :: 

■llflillll^^ 

ililiilfli^ 

■liiiiiii^ 

^..-.;;.;-:^.'...;!-;-l..-;-^[™.-.-;;L';-;-;!;:-:' ' ""111!:::: .... J/:::!*::. : ... -i-::'] ::.;::::::i'- w ^T~TTTr'~?~TTTP?T^^^^ 



jpllil^lillii 



liiiigHliB 

iiaiisiiiirt^ 

KWIC 



sU|||l|:==i= =-=| =i 11 11:= :-3 :- E !z! !?:!!l:l=l 
, € 



I) EAST .Grouser - LI 6: (EU 17 not 1 U j U5 ^FBEFt^ R 



□□c: G/SU (SQRTEO | Format = HUJiC 



■■■■I 



us-PAT-Np; 5399394 - ^ v^^:;.^ ^.r f, : -;. : : 

TITLE: = SWhlicona ikctor device hay ifig ; bi pol a n tra nsj star ;a n diMG® tr a ns isto r 



Next, as shown: in FIG. SC, a mix£d crystal of silicon and 0Wrrnanjurn is formed 
and then a heat treatment (at 600.degreer to 900 .deg ree , is effected i n > 
[ order to crystallize the silicon^ As a resiilt r ah; internal base region (mixed- 
cr^itaf of silrtbn and germa^ containing a::P,sup^ 

an external base region ^5b containing a P.sup;+ -type impurity; :arid -having an 
impurity .concentration! higher than the internal base : region 95a are formed in 
the amorphous s^ into: the ; ;: 

surface^areaiof the amorphous silicon: layer 94 at a high imptiri ty ; concen tf ation 
to form W N :su p ; + -ty pe region. : Next, ths amorphous silicon layer 94; is 
patterned: to form an emitter region. After this^an SiGe layer formed of the 
internal base region 95a and the external base region 95b is selectively etched 
to lieiovir the field oxide film 85 fo form a base region;: Next, any 
inter-leviel insulation- film 96 is deposited on : the entire su rface by: use of the 
CVD method, and then a heat treatment; is effected at 1000 .degree. C, for 
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